detected five glycosylated components. Cahill & Morris (1979) and Abbs & Phillips (1980) identified 12 glycoproteins on gels by using fluorescein-conjugated lectins.
More recently a larger number have been identified after transfer to nitrocellulose sheets and decoration with radioiodinated lectins (Gavine et al., 1984) . We describe here the purification of three chromaffin granule membrane glycoproteins of unknown function, as well as membranebound DBH, by chromatography on lectin affinity columns.
Chromaffin granule membranes were isolated from fresh bovine adrenal glands (Apps & Schatz, 1979) . Lens culinaris lectin (LCL)-agarose and concanavalin A (Con A)-agarose columns were pre-washed with 2 0 mM-Hepes/NaOH/ 0.5 M-NaCl/O.l% (w/v) octaethyleneglycol dodecyl ether (C12&), pH 7.4, at a flow rate of 4ml/h at 4°C. Fresh membranes (2 mg of protein/ml) were solubilized with 1% (w/v) C12&, 20mM-Hepes/NaOH, pH 7.4, and diluted 20-fold with 20 mM-Hepes/NaOH, pH 7.4. Diluted sohbilized membrane proteins (150tnl) were applied t% a LCL-agarose column at a flow rate of 4ml/h at 4 C; membrane proteins not adsorbed by this column were immediately applied to a Con A-agarose column at the same flow rate. The columns were washed with 50ml of 20mM-Hepes/NaOH/O.5 M-NaCI/O.l% (w/v) ClzE8, pH 7.4, at a flow rate of 4ml/h and eluted 'batchwise' with 10% (w/v) a-methylmannoside in the same buffer. Effluent and eluate fractions from the columns were freeze-dried, redissolved in a minimum volume of distilled water and analysed by SDS/polyacrylamide-gel electrophoresis (Laemmli, 1970) in the presence of 2-mercaptoethanol. Fig. 1 shows a Coomassie Blue-stained electrophoretic separation of chromaffin granule membrane proteins, and of proteins eluted from LCL-agarose and Con A-agarose. DBH (M,. 75 000), glycoprotein J (M,. 56 000), glycoprotein K (M, 53000) and glycoprotein R [glycoprotein I11 of Huber et al. (1979) , M,. 370001 were eluted from LCLagarose. These glycoproteins were further purified by electroelu tion of one-dimensional electrophore tograms in SDS of the eluate from LCL-agarose. Fig. 1 shows a onedimensional SDS gel of electroeluted DBH, stained with Coomassie Blue; similar results were obtained with the other glycoproteins.
Chromaffin granule membrane proteins were separated by one-dimensional electrophoresis, transferred to nitrocellulose sheets (Towbin et al.. 1979) and decorated with 12'I-Con A, 12'I-LCLand I2'1-wheat germ agglutinin (WGA). Autoradiographs of the nitrocellulose blots show that DBH is labelled by all three lectins, glycoproteins J and K by Con A only and glycoprotein R by WGA and LCL but not by Con A. After one-dimensional electrophoresis, the eluate from LCL -agarose, electroeluted glycoproteins J and K and electroeluted DBH were transferred to nitrocellulose, which was then decorated with Con A and horseradish peroxidase (Clegg, 1982) . The nitrocellulose transfer showed that DBH and glycoproteins J and K are eluted from LCL-agarose and single bands of electroeluted glycoproteins J and K and electroeluted DBH were labelled by Con A.
This purification of the chromaffin granule membrane glycoproteins R , J , K and DBH by affinity chromatography on lectin columns has yielded proteins that are sufficiently pure for raising antibodies in guinea pigs. (Wollersberger, 1984) . In an accompanying paper we describe the use of isopycnic sucrose density gradient centrifugation in a zonal rotor to prepare a fraction containing substantial amounts of K' -ATPase activity. (Keighley et al., 1985) . We describe here the results of experiments done to determine some of the characteristics of this enzyme, including its substrate specificity and its sensitivity t o various inhibitors. A membrane fraction enriched in K'-stimulated ATPase was prepared from M. sexta midgut homogenates as previously described (Keighley et a[.. 1985) . ATPase was determined using the following modification of the method described by Peacock ( 1 98 1 ) .
Fractions from a sucrose density gradient were preincubated in a buffer system (SO mM-imidazole/HCl. pH 7.2, containing either: n o cations; 5 mM-Mg"; 5 mMMg: ' and 25 mM-K' o r 5 mM-Mg2', 25 mM-K' and 25 mMNa ; ions were all added as their chloride salts). The reaction was started by the addition of Tris/ATP to a final concentration of 3 mM. The reaction was allowed to proceed for 1 h at 22°C then stopped by the addition of phosphate-detection reagent containing 0.5% (w/v) sodium dodecyl sulphate. pH 4.0 (Atkinson. 1972). K' stimulation was assumed t o occur when the presence of K' increased the rate of hydrolysis of ATP above that occurring in the absence of K' . The optimal pH of the enzyme was determined using a number of Goods buffers at 0.S pH intervals over the pH range 5-12. Substrate specificity was determined by substituting the ATP in the assay by either ITP, AMP, ADP or p-nitrophenyl phosphate (p-NPP). The effects o f different concentrations o f various inhibitors was determined using incubation mixtures containing 3 mM-ATP, 5 mM-Mg2' and 0 or 25 mM-K'.
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Abbreviation used: p-NPP, p-nitrophenyl phosphate. The K'-ATPase was shown to have a K,,, for ATP of 2.66pM and a pH optimum of pH 7.2. K'stimulation was found to be optimal at a K' concentration of 25 mM where, in a typical preparation of the enzyme, a 2.5-fold stimulation of ATPase activity was observed. The addition of up to 200mM-Na'gave n o further stimulation ofactivity. The maximum velocity of the enzyme determined in these experiments was 8.5 pmol of ATP hydrolysed/mg of protein per h.
The membrane fraction was also shown to have enzyme activity able to hydrolyse ITP and AMP. AMP is hydrolysed much more slowly than ATP, and neither AMP nor ITP hydrolysis is stimulated by K' . ADP is not hydrolysed, nor is p-NPP, at the pH optimum of the ATPase. Table 1 summarizes the effects of a number of inhibitors on the K'-ATPase. Measurement of the effects of inhibitors in the presence and absence of K' has enabled us to decide whether the inhibitor acts at the level of the K'-ATPase or at the level of the ATPase activity which is not stimulated by K' . Of particular interest is the observation that the American C anamid insecticide AC24055, at a concentration of 10-M, completely blocked the stimulation of the ATPase by K' . This observation compares with the findings of Thomas & May (1984) , who showed that this compound completely and irreversibly blocks K' transport when applied at a concentration of low4 M t o the haemolymph side of tissue mounted in vitro.
In summary the results of this investigation are consistent with the suggestion that the K'-ATPdse activity identified in a membrane fraction isolated from the midgut of M. sexra represents the K' pump previously described in this tissue.
